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Sources: U.S. Department of Agriculture (USDA) and EIA. 

Ethanol production has dropped off due to 
combination of reduced profitability, decreasing 
gasoline demand (in conjunction with the ethanol 
“blend wall”) and advanced biofuel imports. 

Ethanol production for 2012 declined to 
13.300 billion gallons, 4.65 percent lower 
than the record level of 2011. 
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Source: Energy Information Administration. 

Y-T-D 2013 gasoline demand down 0.56 percent 
compared to same period in 2012. Down 5.95 percent 
compared to same period in 2007. 
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California Energy Commission 

U.S.	
  Imports	
  of	
  Fuel	
  Ethanol	
  

8/21/2013	
  

Brazilian ethanol imports for 2012 totaled 403 million gallons, 
second highest to 2006. 2013 imports from Brazil through May 
total 76 million gallons, 110 percent higher than same period 
of 2012. Brazilian ethanol imports usually increase in the 
second half of the year as supplies increase and prices decline. 
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Sources: EIA, GATS, and California 
Energy Commission analysis. 

U.S. has shifted to a net 
exporter since 
beginning of 2010 – 
excess supply & lower 
prices than export 
destinations 
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California Energy Commission 

Sources: Energy Information 
Administration, USDA Foreign 
Agricultural Service & Energy 
Commission analysis. 
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U.S.	
  Ethanol	
  Supply	
  and	
  Demand	
  

California Energy Commission 8/21/2013	
  

Sources: EIA and California Energy Commission analysis. 

Demand rises from 880.0 TBD in April 2013 to 
887.1 TBD in May 2013 
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U.S.	
  Ethanol	
  Concentra(on	
  in	
  Gasoline	
  

California Energy Commission 8/21/2013	
  

Average concentration drops from 10.04 to 9.88 percent in 
all gasoline for May 2013. Can exceed 10 percent blend wall 
through use of E15 & E85. 2010 E85 sales estimated to range 
between 135 and 225 million gallons. 

Source: Energy Information Administration 
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California	
  Fuel	
  Ethanol	
  Consump(on	
  

California Energy Commission 8/21/2013	
  

Sources: U.S. FHS, BOE, and California Energy Commission analysis. 

Ethanol consumption decline follows drop in 
California’s gasoline demand. California E85 sales 
estimated at 6.5 million gallons during 2012. 
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Ethanol	
  Plants	
  &	
  Corn	
  Produc(on	
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California Energy Commission 

Forecasted 97.38 million acres 
planted in 2013, up 0.23 percent 
versus 2012 – highest since 1936. 

8/21/2013	
  

The 87.4 million acres of corn harvested in 2012 is 23.5 million acres less 
than the record 110.9 million acres in 1917. Despite the lower total, 2012 
corn production of 10.8 billion bushels was nearly four times the 1917 
production of 2.9 billion bushels. 

Source: USDA - National 
Agricultural Statistics Service. 
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California Energy Commission 

USDA corn yield forecast for 2013 at 154.4 
bushels per acre. Up 25.1 percent compared to 
2012. Third highest yield in history.  

8/21/2013	
  

Ability of the agricultural markets to keep pace with 
the rapid demand to produce ethanol from corn has 
largely been accomplished via a continual 
improvement in the average yield of corn per acre. 
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California Energy Commission 

USDA 2013 record production estimate of 13.763 billion bushels, 27.7 
percent higher than 2012.  
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U.S.	
  Corn	
  Disposi(on	
  &	
  Produc(on	
  

California Energy Commission 

2013 estimate of 43.9 percent of domestic 
corn use for ethanol production. 

*2013 data is based on estimates by USDA as of August 12, 2013 
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U.S.	
  Corn	
  End	
  Use	
  –	
  Percent	
  of	
  Supply	
  

California Energy Commission 8/21/2013	
  

Data is based on estimates by USDA as of August 12, 2013 
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U.S.	
  Corn	
  Ending	
  Stocks	
  

California Energy Commission 8/21/2013	
  

Stocks prior to start of 2013 harvest are 
forecast to be smallest since 1996. 

Data is based on estimates by USDA 
as of August 12, 2013 
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U.S.	
  Monthly	
  Corn	
  Prices	
  

California Energy Commission 8/21/2013	
  

2012 price averaged $6.95 
2013 Y-T-D price through 7/15/13 of $6.87 

Source: Moore Research Center, Chicago Board of Trade Daily Month-Ahead Futures Prices 
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Ethanol	
  Crush	
  Spread	
  –	
  Improving	
  Margins	
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U.S.	
  Ethanol	
  Plants	
  Opera(ng	
  Status	
  

California Energy Commission 

Source: Energy Information Administration, 
Renewable Fuels Association & Energy 
Commission analysis. 

8/21/2013	
  

23 plants idle as of 6-14-13 
8.2 percent of U.S. capacity 
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Brazilian	
  Ethanol	
  

•  The	
  United	
  States	
  surpassed	
  Brazil	
  as	
  the	
  top	
  ethanol	
  
producer	
  during	
  2007	
  and	
  doubled	
  Brazil’s	
  output	
  for	
  2012	
  

•  However,	
  Brazilian	
  ethanol	
  will	
  be	
  a	
  commodity	
  in	
  high	
  
demand	
  as	
  companies	
  strive	
  to	
  source	
  adequate	
  quan((es	
  of	
  
biofuels	
  to	
  meet	
  the	
  Advanced	
  Biofuel	
  requirements	
  under	
  
RFS2	
  and	
  meet	
  obliga(ons	
  under	
  the	
  LCFS	
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Brazil	
  Ethanol	
  Produc(on	
  

California Energy Commission 8/21/2013	
  

Sources: UNICA and California Energy 
Commission analysis. 
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Brazil	
  Ethanol	
  Produc(on	
  

California Energy Commission 8/21/2013	
  

Sources: UNICA and California Energy 
Commission analysis. 

92 percent of ethanol production in South-Central Brazil. 
Nearly all (97.4 percent) of the ethanol production increase since 
2000 has come from facilities in South-Central Brazil. 
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Brazil	
  Ethanol	
  Exports	
  

California Energy Commission 8/21/2013	
  

Sources: UNICA, Secex, and California 
Energy Commission analysis. 

UNICA forecasts exports at:  
  3.2 billion gallons by 2015/16  
  4.1 billion gallons by 2020/21 
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Ethanol	
  Availability	
  

•  California	
  is	
  expected	
  to	
  increase	
  the	
  variety	
  of	
  ethanol	
  
sources	
  over	
  the	
  next	
  several	
  years	
  as	
  refiners	
  strive	
  to	
  
comply	
  with	
  federal	
  RFS2	
  and	
  California	
  LCFS	
  regula(ons	
  

•  Sugarcane	
  ethanol	
  from	
  Brazil	
  is	
  expected	
  to	
  play	
  an	
  
increasingly	
  important	
  role	
  

•  Even	
  if	
  Brazilian	
  ethanol	
  export	
  forecasts	
  are	
  less	
  robust	
  than	
  
an(cipated,	
  significant	
  quan((es	
  of	
  ethanol	
  from	
  Brazil	
  could	
  
s(ll	
  be	
  obtained	
  by	
  shipping	
  Midwest	
  corn	
  ethanol	
  to	
  that	
  
country	
  in	
  exchange	
  for	
  sugarcane	
  ethanol	
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California	
  Ethanol	
  Infrastructure	
  

California Energy Commission 8/21/2013	
  

Sources: EIA, BOE, and California Energy 
Commission analysis. 

Rail infrastructure adequate to handle Brazil 
imports through Houston to California  

26	
  



Ethanol	
  Logis(cs	
  –	
  Distribu(on	
  Terminals	
  

•  Ethanol	
  is	
  blended	
  with	
  gasoline	
  at	
  distribu(on	
  terminals	
  
when	
  the	
  tanker	
  truck	
  is	
  loaded	
  with	
  gasoline	
  prior	
  to	
  delivery	
  
to	
  the	
  retail	
  sta(on	
  

•  California’s	
  distribu(on	
  terminals	
  have	
  been	
  modified	
  to	
  store	
  
ethanol	
  and	
  receive	
  ethanol	
  via	
  tanker	
  trucks	
  

•  No	
  addi(onal	
  ethanol	
  distribu(on	
  terminal	
  modifica(ons	
  are	
  
expected	
  over	
  the	
  next	
  couple	
  of	
  years	
  as	
  the	
  average	
  
concentra(on	
  of	
  ethanol	
  in	
  gasoline	
  at	
  10	
  percent	
  by	
  volume	
  
is	
  expected	
  to	
  remain	
  unchanged	
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Ethanol	
  Logis(cs	
  –	
  Rail	
  Handling	
  

•  Imports	
  of	
  ethanol	
  via	
  rail	
  are	
  the	
  largest	
  source	
  of	
  supply	
  –	
  
nearly	
  81.8	
  percent	
  during	
  2012	
  

•  The	
  majority	
  of	
  ethanol	
  delivered	
  to	
  California	
  is	
  shipped	
  in	
  
unit	
  trains	
  of	
  between	
  90	
  and	
  100	
  rail	
  cars	
  

•  These	
  deliveries	
  have	
  priority	
  access	
  on	
  rail	
  lines	
  and	
  normally	
  
do	
  not	
  stop	
  before	
  arriving	
  at	
  their	
  des(na(ons	
  

•  Volume	
  of	
  rail	
  ac(vity	
  could	
  decline	
  assuming	
  greater	
  
quan((es	
  of	
  ethanol	
  from	
  Brazil	
  and	
  Caribbean	
  Basin	
  
Ini(a(ve	
  countries	
  is	
  delivered	
  via	
  marine	
  vessel,	
  as	
  well	
  as	
  
increased	
  produc(on	
  from	
  California	
  plants	
  

•  No	
  addi(onal	
  rail	
  modifica(ons	
  are	
  expected	
  over	
  the	
  next	
  
couple	
  of	
  years	
  to	
  accommodate	
  changes	
  in	
  ethanol	
  use	
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Ethanol	
  Logis(cs	
  –	
  Marine	
  Facili(es	
  
•  If	
  California	
  were	
  to	
  transi(on	
  to	
  greater	
  use	
  of	
  Brazilian	
  

ethanol,	
  there	
  are	
  two	
  pathways	
  for	
  this	
  foreign	
  ethanol	
  to	
  
enter	
  California:	
  marine	
  vessels	
  directly	
  from	
  Brazil;	
  and	
  rail	
  
shipments	
  from	
  another	
  marine	
  terminal	
  outside	
  of	
  California	
  

•  At	
  least	
  one	
  stakeholder	
  has	
  characterized	
  marine	
  import	
  
capability	
  for	
  ethanol	
  receipts	
  as	
  being	
  constrained	
  

•  Trucking	
  issues	
  could	
  also	
  emerge	
  as	
  the	
  ethanol	
  delivered	
  by	
  
marine	
  vessel	
  would	
  s(ll	
  need	
  to	
  be	
  transported	
  to	
  
distribu(on	
  terminals	
  before	
  being	
  blended	
  with	
  gasoline	
  

•  The	
  Energy	
  Commission	
  will	
  complete	
  a	
  survey	
  of	
  California	
  
refiners	
  during	
  September	
  to	
  assess	
  their	
  plans	
  for	
  changing	
  
mixes	
  of	
  biofuels	
  to	
  help	
  achieve	
  compliance	
  with	
  the	
  LCFS	
  
–  Biofuel	
  selec(on,	
  availability	
  &	
  poten(al	
  infrastructure	
  constraints	
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U.S.	
  Biodiesel	
  Produc(on	
  	
  

California Energy Commission 

Sources: Energy Information Administration & Energy 
Commission analysis. 

2012 production total reached a record 969 million 
gallons for the year. 

2013 calendar year requirement is 1.28 billion gallons, 
excluding the use of 2012 carry-over RIN credits. 
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U.S.	
  Biodiesel	
  Exports	
  

California Energy Commission 8/21/2013	
  

Source: Energy Information Administration. 
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U.S.	
  Biodiesel	
  Supply	
  and	
  Demand	
  

California Energy Commission 8/21/2013	
  

Sources: EIA and California Energy 
Commission analysis. 
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U.S.	
  Biodiesel	
  Concentra(on	
  in	
  Diesel	
  Fuel	
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Source: Energy Information Administration 

Average concentration of 2.11 percent in all on-road 
diesel fuel during April 2013. Actual percentage could 
be slightly lower, depending on quantity blended with 
heating oil. Total U.S. heating oil market estimated at 
6.5 billion gallons for 2011. Use levels started to climb 
in 2011 due to the reinstatement of the blenders 
credit and the need to meet RFS2 biomass based 
diesel minimum use levels. 



California	
  Biodiesel	
  Consump(on	
  

California Energy Commission 8/21/2013	
  

Source: BOE and Energy Commission analysis. 

Biodiesel use in California has been modest prior to 2011 due to 
an inadequate level of distribution infrastructure (lack of storage 
tanks at terminals) and varying approaches and interpretations 
of regulations controlling the concentration of biodiesel that is 
permissible in underground storage tanks or USTs. Use is 
expected to continue rising in response to the RFS2 & LCFS. 
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U.S.	
  Biodiesel	
  Feedstocks	
  -­‐	
  All	
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U.S.	
  Biodiesel	
  Feedstocks	
  –	
  Less	
  Soy	
  Oil	
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Biodiesel	
  Availability	
  -­‐	
  Current	
  

•  EIA	
  lists	
  116	
  biodiesel	
  producers	
  with	
  2.165	
  billion	
  gallons	
  per	
  
year	
  of	
  produc(on	
  capability	
  

•  Facili(es	
  were	
  opera(ng	
  at	
  a	
  combined	
  62.4	
  percent	
  
u(liza(on	
  during	
  May	
  2013	
  

•  There	
  should	
  be	
  sufficient	
  produc(on	
  capacity	
  available	
  to	
  
meet	
  the	
  RFS2	
  biomass-­‐based	
  diesel	
  obliga(ons	
  for	
  2013	
  of	
  
1.28	
  billion	
  gallons	
  

•  Adequacy	
  of	
  biodiesel	
  types	
  to	
  help	
  meet	
  LCFS	
  obliga(ons	
  is	
  
being	
  assessed	
  by	
  Energy	
  Commission	
  staff	
  
–  Corn	
  oil	
  –	
  46	
  MM	
  gallons	
  through	
  May	
  2013,	
  62	
  percent	
  higher	
  than	
  

same	
  period	
  the	
  previous	
  year	
  
–  Used	
  cooking	
  oil	
  (UCO)	
  –	
  57	
  MM	
  gallons	
  through	
  May	
  2013,	
  26	
  

percent	
  higher	
  than	
  previous	
  period	
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California Energy Commission 8/21/2013	
  

2012 corn oil production 7.6 percent higher than 2000.  
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Corn	
  Oil	
  Exports	
  –	
  Poten(al	
  Biodiesel	
  Source	
  

Corn oil conversion to biodiesel 
accounted for 31.6 percent of total 
domestic use during 2011/12. 
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Corn	
  Oil,	
  Soy	
  Oil	
  &	
  Diesel	
  Fuel	
  Prices	
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Biodiesel	
  Issues	
  	
  

•  California	
  biodiesel	
  plants	
  -­‐	
  50	
  percent	
  of	
  capacity	
  in	
  2012	
  
•  Limited	
  availability	
  of	
  feedstocks	
  and	
  their	
  higher	
  costs	
  have	
  

limited	
  biodiesel	
  growth	
  
•  Inadequate	
  storage	
  at	
  distribu(on	
  terminals	
  decreases	
  

blending	
  opportuni(es	
  
•  Biodiesel	
  blends	
  in	
  excess	
  of	
  5	
  percent	
  by	
  volume	
  have	
  the	
  

poten(al	
  to	
  increase	
  oxides	
  of	
  nitrogen	
  
–  CARB	
  and	
  industry	
  have	
  con(nue	
  to	
  work	
  on	
  developing	
  mi(ga(ng	
  

strategies	
  for	
  B6-­‐B20	
  blends	
  
–  There	
  will	
  be	
  	
  workshop	
  in	
  October	
  2013	
  by	
  CARB	
  to	
  provide	
  an	
  

update	
  on	
  the	
  proposed	
  rules	
  

•  Vehicle	
  warranty	
  issues	
  in	
  excess	
  of	
  B5	
  could	
  limit	
  higher	
  
biodiesel	
  blends	
  levels	
  in	
  light-­‐duty	
  applica(on	
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Advanced	
  Biofuel	
  Produc(on	
  

•  Advanced	
  biofuels,	
  as	
  defined	
  under	
  the	
  RFS,	
  have	
  been	
  
produced	
  for	
  over	
  a	
  decade	
  

•  Use	
  in	
  the	
  RFS2	
  program	
  has	
  been	
  modest	
  
–  Only	
  94,091	
  gallons	
  of	
  cellulosic	
  biofuel	
  since	
  2012	
  

•  Advanced	
  biofuels	
  that	
  are	
  classified	
  as	
  renewable	
  diesel	
  have	
  
been	
  produced	
  &	
  submihed	
  into	
  the	
  RFS2	
  program	
  in	
  much	
  
larger	
  quan((es	
  and	
  earlier	
  when	
  compared	
  to	
  cellulosic	
  
biofuels	
  
–  46.5	
  million	
  gallons	
  since	
  2010	
  

•  Progress	
  on	
  commercializa(on	
  of	
  cellulosic	
  biofuels	
  has	
  been	
  
slow	
  and	
  the	
  outlook	
  over	
  the	
  next	
  couple	
  of	
  years	
  is	
  
improving	
  but	
  expected	
  to	
  fall	
  well	
  short	
  of	
  RFS2	
  goals	
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Advanced	
  Biofuel	
  Availability	
  –	
  Raw	
  Numbers	
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Advanced	
  Biofuel	
  Availability	
  –	
  Due	
  Diligence	
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Advanced	
  Biofuel	
  Availability	
  –	
  Plant	
  List	
  

•  No	
  cellulosic	
  ethanol	
  facili(es	
  greater	
  than	
  30	
  MM	
  gallons	
  over	
  the	
  
next	
  several	
  years	
  –	
  EIA	
  forecasts	
  between	
  232	
  million	
  &	
  366	
  
million	
  gallons	
  by	
  2020	
  

•  Renewable	
  diesel	
  fuel	
  con(nues	
  to	
  make	
  strong	
  progress,	
  including	
  
developments	
  by	
  Diamond	
  Green	
  Diesel	
  &	
  Neste	
  

•  RDIF	
  gasoline	
  progress	
  slow,	
  to	
  date	
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Advanced	
  Biofuel	
  Issues	
  	
  

•  Cellulosic	
  biofuel	
  progress	
  has	
  been	
  significantly	
  slower	
  than	
  
expecta(ons	
  
–  Expensive	
  technology	
  

•  Drop-­‐in	
  diesel	
  fuel	
  progress	
  is	
  ramping	
  up	
  at	
  a	
  more	
  rapid	
  
pace	
  than	
  drop-­‐in	
  gasoline	
  

•  Feedstock	
  availability	
  animal	
  fats	
  &	
  used	
  cooking	
  oils	
  will	
  
ul(mately	
  limit	
  produc(on	
  capacity	
  for	
  renewable	
  fuels	
  from	
  
these	
  sources	
  
–  “Our	
  Diamond	
  Green	
  Diesel	
  facility	
  will	
  convert	
  up	
  to	
  11%	
  of	
  the	
  U.S.'	
  

animal	
  fat	
  and	
  used	
  cooking	
  oil	
  into	
  renewable	
  diesel”	
  	
  

•  No	
  infrastructure	
  modifica(ons	
  an(cipated	
  for	
  cellulosic	
  and	
  
advanced	
  biofuels	
  
–  Excep(on	
  of	
  expanded	
  use	
  of	
  E15	
  &	
  E85	
  to	
  move	
  beyond	
  the	
  10	
  

percent	
  ethanol	
  “blend	
  wall”	
  
8/21/2013	
   California Energy Commission 46	
  


